Introduction
It is well established that interstitial impurities in niobium can act as traps for dissolved hydrogen. For example, a detailed study of the trapping of hydrogen by interstitial nitrogen in niobium has been published by Pfeiffer and Wipf [1] . It is likely that substitutional impurities can also act as hydrogen traps, and the increased solid solubility of hydrogen in dilute alloys of vanadium in niobium [2] , compared with pure niobium, has been attributed to such trapping effects. As evidence that vanadium, and molybdenum as well, acts as a hydrogen trap in niobium, Sasaki et al. [2] [3] [4] [6, 7] , approximately corrected by the use of normalizing functions in the spirit of the quasi-chemical approximation [8] . An elastic interaction between hydrogen atoms is included. The model contains three undetermined parameters : the temperature, T°, and hydrogen-to-metal ratio, Qf, at the a -a' critical point in pure Nb and the solute-hydrogen binding energy, B. When matched at the critical point, the model yields phase boundaries for the a -a' region of hydrogen in pure Nb within about 10-15% of those measured experimentally by Pryde and Titcomb [9] , and is in even better agreement with the more recent phase diagram of Welter et al. [10] .
Requiring that the free-energy resulting from this model be stationary with respect to transfers of hydrogen between the metal solid solution and an ideal gas phase yields the hydrogen partial-pressure, P (2) using this value of B, together with Q = 0.3 [10] and °=465 [11] is shown in Figure 1 Figure 1 . Their location may be found by differentation of (1) and (2) , and finding the temperature at which the two spinodal points coalesce yields the -a' critical temperature. For the example shown in Figure 1 , TJT°= 0.923 ; thus a binding energy of 0.2 eV leads to a depression of the critical temperature of about 35 for Nb-6% V. Such a depression is consistent with the substantial increase in hydrogen solubility observed [2, 3] Figure 2 . These results show that a concentration of "perfect traps" of only about 15% in Nb is required to depress the oc -a' critical temperature below the -' -ß triple point of pure Nb, 360 [11] . If the critical temperature were depressed below the triple point, then the phase diagram of such a solid solution for CH <0.5 would be topologically similar to that of V -rather than that of Nb -H. graphie examination of the samples revealed no inhomogeneities. Equilibrium hydrogen partial pressure data were obtained in an all-steel highvacuum system (pressures < 10~7 Torr). Known volumes of pure hydrogen, obtained by the decomposition of FeTi hydride, were introduced stepwise, equilibrated for about 30 min, and the equilibrium pressure measured using calibrated diaphragm gauges [5] . Figure 3 shows isotherms obtained in this manner for a Nb-6 at. % V alloy, a composition close to that for which Sasaki et al. [3, 4] claim to have evidence for hydrogen trapping. Isotherms measured over a much wider range of hydrogen content on the same alloy are shown in Figure 4 . The isotherms are plotted in Figure 3 as P112 versus CH. Although the theoretical development in Section 2 ( Fig. 1) [10] , 443 (which is somewhat lower than the older values of 465 [11 ] and 484 [9] Figure 3 .
In the discussion thus far we have ascribed the entire depression to a "local" effect, trapping. There are also "global" effects, i.e. changes in the average lattice, which act to depress Tc. If we disregard local effects entirely, the theory of Section 2, together with an approximate expression for the elastic interaction energy [12] 
